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COMPOSITIONS COMPRISING A POTASSIUM SALT ACTIVE INGREDIENT, INCLUDING 
ORAL COMPOSITIONS FOR REDUCING DENTAL NERVE AND DENTIN SENSITIVITY 
COMPRISING A NON-MENTHOL FLAVORING 

5 Field of the Invention 

The present Invention relates to detergent compositions useful in the healthcare and 
hard surface and fabric cleaning fields. 

Background of the Invention 

Sodium alkyisulfate surfactants, e.g., sodium lauryl sulfate (SLS), are generally not 
10 substantially compatible with compounds that contain potassium because an insoluble 
potassium alkyi sulfate precipitate forms when the sodium alkyisulfate is combined with a 
potassium salt. While the solubility of SLS in water is about 10% on a gram per gram basis, 
experiments indicate that the solubility of potassium lauryl sulfate is less than approximately 
0.02%. 

15 Thus, many aqueous compositions which contain SLS cannot contain a potassium 

salt which might otherwise be useful as an active ingredient. If the potassium salt and SLS do 
coexist in a composition, the usefulness of that potassium salt is not being optimized since a 
portion of the potassium ion of the salt is being occupied in the insoluble potassium lauryl 
sulfate precipitate. Alternatively, if a potassium salt is a required ingredient in a composition. 

20 nonionic surfactants can be used instead of SLS to avoid a potassium lauryl sulfate 
precipitation. However, such nonionic surfactants are in many instances not as effective as 
SLS as wetting or cleaning agents. For example, oral care compositions which contain 
nonionic surfactants instead of SLS are not as effective in removing dental plaque. It would 
thus be beneficial in the healthcare and surface and fabric cleaning fields if SLS could be 

25 combined with a potassium salt without forming an insoluble potassium lauryl sulfate 
precipitate. 

Numerous potassium salts are useful in detergent compositions. Potassium 
pyrophosphate salts, for example, can have detergent building activity in detergent 
compositions that comprise a wetting agent such as SLS. However, the detergent building 

30 activity of the potassium pyrophosphate salt in such compositions may not be optimal due to 
the formation of the potassium lauryl sulfate precipitate described above. For example, U.S. 
Patent 5.338.538 to Tricca et aL relates to liquid compositions for loosening and removing 
plaque that comprise SLS and a detergent builder selected from dialkali metal pyrophosphate 
salts, tetraalkali metal pyrophosphate salts, and mixtures thereof. The preferred 

35 pyrophosphate salts are disodium pyrophosphate and tetrasodium pyrophosphate. It may be 
useful to be able to add potassium pyrophosphate salts to compositions such as those 
referred to in U.S. patent 5,338,538. This is because potassium pyrophosphate salts can be 
more soluble than sodium pyrophosphate salts and a higher concentration of pyrophosphate 
in solution could, thus, be achieved. Also, replacing all or some sodium pyrophosphate salt 
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with potassium pyrophosphate would reduce the sodium content of the oral composition, 
which some consumers may find preferable. 

Furthermore, many potassium salts possess therapeutic activities which are useful In 
healthcare compositions. For example, several potassium salts are believed to possess 
5 activity in reducing dental nerve and/or dentin sensitivity. Such potassium salts could 
therefore be included in oral compositions designed for the treatment of sensitive teeth and 
gums. U.S. Patent 4J51,072 to Kim, for example, relates to a method for reducing sensory 
nerve activity in hypersensitive teeth and for desensitizing hypersensitive dentin that involves 
applying a potassium salt selected from potassium bicarbonate and potassium chloride. Also, 
10 U.S. Patent 5.403.577 to Friedman refers to a sustained-release oral composition for treating 
and preventing dental hypersensitivity comprising an antl-hypersensitivity agent selected from 
a group of active ingredients including potassium nitrate, potassium bicarbonate, and 
potassium chloride. Moreover, potassium ions are believed to block nerve conduction in vitro 
(Peackock, J., and Orchardson, R., 1995. J. Dent. Res. 74(2):634-641). However, any SLS 
15 present in such a sensitivity composition comprising a potassium salt may result In the 
. formation of the aforementioned insoluble potassium lauryt sulfate precipitate. 

Summary of the Invention: 
The subject invention provides an oral composition comprising: 

a) from about 0.01% by weight to about 20% by weight of an active ingredient which 
20 is an oraliy-acceptable, soluble potassium salt; 

b) from about 0.01% by weight to about 10% by weight of a sodium (C8-C24) 
aikylsulfate; 

c) from about 0.01% by weight to about 20% by weight of an orally-acceptable polar 
surfactant, said surfactant comprising a hydrophobic portion selected from a (Ce-Cao) alkyi 

25 group and a polymeric silicone group; and 

d) an orally-acceptable aqueous vehicle: 

wherein the molar ratio of the surfactant of (c) to the sodium (C6-C24) aikylsulfate of 
(b) is greater than or equal to about 1:1. 

The subject invention further provides an oral composition as recited above, suitable 
30 for loosening or removing plaque and/or stains present on dental surfaces, wherein the 
soluble potassium salt of the composition comprises a potassium pyrophosphate salt in an 
amount effective, optionally in combination with other pyrophosphate salts, to remove or 
loosen plaque and/or stains when the composition is orally applied to a dental surface. 

The subject invention further provides an oral composition as recited above, suitable 
35 for reducing dental nerve and/or dentin sensitivity, wherein the soluble potassium salt of the 
composition comprises a potassium salt capable of reducing dental nerve and/or dentin 
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sensitivity in an amount effective to reduce dental nerve and/or dentin sensitivity when the 
composition is orally applied to a dental surface. 

The subject invention further provides an oral composition for reducing dental nerve 
and/or dentin sensitivity comprising an effective amount of an ingredient that possesses 
5 activity in reducing dental nerve and/or dentin sensitivity, an orally-acceptable vehicle, and a 
flavoring that does not contain a substantial amount of menthol, said flavoring in an amount 
effective to provide flavor to said composition. 

The subject Invention further provides a mint flavoring that does not comprise a 
substantial amount of menthol, said mint flavoring being either a dementholated natural mint 
10 extract or a synthetic blend. 

The subject invention further provides an aqueous detergent composition comprising 
an effective amount of an active Ingredient that is a soluble potassium salt, a sodium (C8-C24) 
alkylsulfate in an amount effective to remove or loosen debris and/or stains from a surface, 
and a polar surfactant, said surfactant comprising a hydrophobic portion selected from a (Cs- 
15 C30) alkyi group and a polymeric silicone group, wherein the molar ratio of the surfactant to 
the sodium (C8-C24} alkylsulfate is greater than or equal to about 1:1. 

The subject invention further provides a method for inhibiting the formation of a 
potassium alkylsulfate precipitate in an aqueous composition comprising a soluble potassium 
salt and a sodium (C8-C24) alkylsulfate, which method comprises including a polar surfactant 
20 in said composition In an amount of about equal to or greater than the amount of sodium (Ce- 
C24) alkylsulfate In the composition, which polar surfactant comprises a hydrophobic portion 
selected from the group consisting of a (Cg-Cao) alkyI group and a polymeric silicone group. 

The subject invention further provides a method of loosening and/or removing dental 
plaque and/or stains while simultaneously reducing dental nerve and/or dentin sensitivity in an 
25 oral cavity of a mammal, comprising administering to the oral cavity of said mammal an 
effective amount of an oral composition as described herein. 

The subject invention further provides a method of loosening and/or removing dental 
plaque and/or stains in an oral cavity of a mammal, comprising administering to the oral cavity 
of said mammal an effective amount of an oral composition as described herein. 
30 The subject Invention further provides a detergent composition as described herein, 

suitable for loosening and/or removing dirt, debris, and/or stains from skin and/or hair. 

The subject invention further provides a method of loosening and/or removing dirt, 
debris, and/or stains from skin or hair, comprising administering to said skin or hair an amount 
of a composition as described herein effective in removing or loosening dirt, debris, or stains. 
35 The subject invention further provides a detergent composition as described herein, 

suitable for loosening and/or removing dirt, debris, and/or stains from a hard surface and/or a 
fabric. 
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The subject invention further provides a method of loosening or removing dirt, debris, 
and/or stains from a hard surface or a fabric, comprising administering to said hard surface or 
fabric an amount of a composition as described herein effective in removing or loosening dirt, 
debris, or stains. 

5 Detailed Description Of the Invention: 

The subject invention provides an oral composition which comprises a sodium 

alkylsuifate and a potassium salt, said compositions further comprising a surfactant in order to 

inhibit the formation of a potassium lauryl sulfate precipitate. 

The subject invention can, however, be applied to any composition, not just oral 
10 compositions, that contains both a sodium (C8-C24) alkylsuifate and a potassium salt. For 

example, the subject invention can also have applications in hair and/or body shampoos. 

bubble baths, shaving creams, dishwashing detergents, upholstery cleaners (such as, fabric, 

vinyl, and leather cleaners), carpet detergents, laundry detergents, and hard surface cleaners. 

All of the aforementioned compositions possess detergent properties, either as a primary 
1 5 function (as in the case of. for example, a shampoo) or a secondary function (as in the case 

of, for example, a shaving cream), and all can use a sodium alkylsuifate, such as SLS. as a 

wetting agent. Therefore, any such composition could benefit from the present invention, 

which permits the inclusion of a soluble potassium salt. e.g. a potassium pyrophosphate salt. 

that can impart desirable characteristics to said composition, for example enhanced detergent 
20 capability. 

Accordingly, the subject invention also provides a detergent composition comprising 
an effective amount of. a soluble potassium salt, a sodium (08-024) alkylsuifate, and a polar 
surfactant, said surfactant comprising a hydrophobic portion selected from the group 
consisting of a (Ce-Cao) alkyl group and a polymeric silicone group, wherein the molar ratio of 

25 the surfactant to the sodium (C8-C24) alkylsuifate is greater than or equal to about 1:1. The 
subject invention further provides a method for inhibiting the formation of a potassium 
alkylsuifate precipitate from forming in a composition comprising a soluble potassium salt and 
a sodium (CB-C24) alkylsuifate. which method comprises including a polar surfactant in said 
composition in an amount of about equal to or greater than the amount of sodium (O8-C24) 

30 alkylsuifate in the composition, which polar surfactant comprises a hydrophobic portion 
selected from a (Cq-Cso) alkyl group and a polymeric silicone group. 

As used herein, the term "detergent composition" refers to a composition which has 
as either a primary or a secondary function the ability to loosen or remove debris and/or 
stains from a surface. In one embodiment, a detergent composition of the present invention 

35 is an oral composition. 

As used herein, unless otherwise indicated, the term "oral composition" refers to a 
detergent composition, as defined above (having a detergent property as either a primary or 
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secondary function), useful for oral care, including connpositions for the care of teeth and/or 
gums. Examples of forms the detergent compositions of the present invention can have 
include gels, pastes, and liquids (oral rinses). The term "gel" refers to a visually-clear 
semisolid composition. Gels according to this invention can have various viscosities. One of 
5 ordinary skill can also formulate the compositions of the present invention into other forms 
that are known in the art. Examples of other forms include, but are not limited to. creams, 
tablets, and granulations. 

Oral compositions of the present invention include, for example, dentifrices. A 
dentifrice is a composition, in a form such as a paste or gel. which composition comprises an 

10 abrasive, and which composition is useful for removing and/or loosening plaque, debris 
and/or stains from teeth and gums. Other oral compositions of the invention include oral 
rinses, for example mouthwashes for treating oral malodor and rinses that have as their 
primary function detergent properties for removal and/or loosening of plaque. "Oral rinses" 
are to be distingushed from dentifrices in that oral rinses do not include an abrasive. 

1 5 The amounts of ingredients and the solubilities recited as percentages throughout this 

application, unless otherwise indicated, refer to the amount by weight of such ingredient or 
solute compared to the total weight of the composition containing the ingredient or solute. For 
example, a composition comprising from about 0.01% by weight to about 20% by weight of an 
orally-acceptable polar surfactant comprises from about one ten-thousandth to about two 

20 tenths of a gram of the polar surfactant per gram of the total composition (/.e., from about one 
one-hundredth to about 20 grams of the polar surfactant per 100 grams of total composition). 

A composition of the present Invention comprises a soluble potassium salt as an 
active ingredient. The term "active ingredient" refers to, unless otherwise indicated, any 
substance that possesses a therapeutic, hygienic or cosmetic activity in a detergent 

25 composition (for example an oral composition), or possesses an activity that enhances the 
aesthetic or sensory properties of the detergent composition, or possesses activity that 
enhances the detergent properties of the detergent composition. For example, certain 
potassium salts, such as potassium sorbate, possess bacteriostatic activity and can therefore 
be an active ingredient because they are useful in a detergent composition as a preservative. 

30 As another example, certain potassium salts, such as potassium pyrophosphate salts, have 
mineral-chelating activity in water and can serve as an active ingredients because they 
behave as detergent builders, enhancing the ability of the sodium alkylsulfate in the detergent 
composition to remove and loosen debris, such as plaque, and/or stains. Other potassium 
salts, such as potassium nitrate and potassium chloride, can be an active ingredient because 

35 they can reduce dental nerve and/or dentin sensation. Still other potassium salts, for example 
potassium phosphate, can be an active ingredient because they can buffer a detergent 
composition to a selected pH. for example a pH of about 7. Other potassium salts having 
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particular properties known in the art can be selected as an active ingredient, and 
compositions comprising such potassium salts are part of the subject invention. 

If a composition of the present Invention is to be applied to the skin and/or hair of a 
living animal, including a human, then the potassium salt therein must be acceptable for 
5 application without harmful side effects when used as intended. Likewise, if the composition 
is for oral use. then the potassium salt therein must be orally-acceptable, i.e. acceptable for 
use by humans or other animals in the oral cavity without harmful side effects. Orally- 
acceptable potassium salts and potassium salts that are acceptable for application to skin 
and/or hair of living animals can be determined by those of ordinary skill in the art. 

10 The tenm "orally applied" as used herein, unless otherwise indicated, means 

application to the oral cavity of a living animal. "Oral application" includes, but is not limited- 
to, brushing the oral cavity and/or teeth in the oral cavity, rinsing the oral cavity and gargling, 
and spraying into the oral cavity. 

A "soluble potassium sair, for purposes of this application and unless otherwise 

15 indicated, is any organic or inorganic potassium salt that is soluble in an aqueous solution. 
Preferably, the soluble potassium salt is any potassium salt that has a solubility of greater 
than or equal to about 5% in water, meaning that an aqueous composition of the potassium 
salt (consisting solely of water and the potassium salt) can contain at least about .05 grams of 
the potassium salt, if not more, in solution. Thus, one hundred grams of an aqueous solution 

20 consisting of a potassium salt that is at least about 5% soluble in water contains at least about 
5 grams of the potassium salt and at most about 95 grams of water. 

The active ingredient is present in the compositions of the present invention in an 
"effective amounf, which means that the ingredient, i.e., the soluble potassium salt, is present 
in the composition in an amount that is at least sufficient to provide the activity for which the 

25 potassium salt has been selected. An effective amount can be determined by one of ordinary 
skill in the art. for example by preparing a series of pre-formulations, each comprising a 
different amount of the potassium salt, testing each pre-formulation for the activity of the 
potassium salt, and determining the minimum amount of the potassium salt required to 
provide the desired activity. Generally, the amount of soluble potassium salt effective for a 

30 hard surface or fabric cleaner is from about 0.1% to about 50%. and for a healthcare 
composition is from about 0.1% to about 20%. 

Some specific examples of orally-acceptable, soluble potassium salts that can be 
used as an active ingredient in an oral composition of the present invention include potassium 
pyrophosphate salts, such as dipotassium pyrophosphate, tetrapotassium pyrophosphate. 

35 trlpotassium pyrophosphate, and monopotassium pyrophosphate. Pyrophosphate salts have 
activity as detergent builders and thus are useful in loosening and removing plaque and/or 
stains present on dental surfaces. A composition of the present invention can comprise a 
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combination of pyrophosphate salts, for example a combination of potassium pyrophosphate 
salts, each of which has activity as a detergent builder. Oral compositions of the present 
invention can furthermore optionally comprise potassium pyrophosphate salts in combination 
with other pyrophosphate salts, such as, for example, disodium pyrophosphate or tetrasodium 
5 pyrophosphate, to remove or loosen plaque and/or stains when the composition is orally 
applied to a dental surface. 

Other specific examples of potassium salts that can be used in an oral composition of 
the present invention are potassium salts that are active in reducing dental nerve and/or 
dentin sensitivity. Potassium salts that possess activity in reducing dental nerve and/or dentin 

10 sensitivity are known in the art, and any such potassium salt is useful in the present invention. 
Examples of potassium salts that are active in reducing dental nerve and/or dentin sensitivity 
include, but are not limited to. potassium nitrate, potassium citrate, potassium chloride, 
potassium oxalate, potassium t>icarbonate. potassium phosphate, monobasic potassium 
phosphate, dibasic potassium phosphate, tribasic potassium phosphate, and potassium 

15 pyrophosphate salts. Mixtures of such salts can be used in the present invention. In a 
preferred embodiment, the potassium salt capable of reducing dental nerve and/or dentin 
sensitivity is potassium nitrate. 

A composition of the present invention can comprise a mixture of soluble potassium 
salts. Each potassium salt in the mixture can have the same or similar activity (for example, 

20 they each can have activity as a detergent builder, enhancing removal or loosening of debris 
and/or stains) or potassium salts in the mixture can have different activities (for example, one 
salt can have activity as a detergent builder and another salt in the mixture can have activity 
in reducing dental nerve sensation). 

The amount of the soluble potassium salt ranges preferably from about 0.01% by 

25 weight to about 20% by weight of a healthcare composition of the present invention, 
preferably from about 0.1 % by weight to about 50% by weight of a hard surface cleaner of the 
present invention, and preferably from about 0.1% by weight to about 50% by weight of a 
fabric cleaner composition of the present invention. If the composition is a dentifrice, a 
preferred amount of potassium salt in such dentifrice is from about 1% to about 10%. If the 

30 composition is an oral rinse, a preferred amount of potassium salt in such an oral rinse is from 
about 0.1% to about 5%. 

In specific oral compositions of the present Invention for removing and loosening 
plaque and stains, a potassium pyrophosphate salt is present in the composition in an amount 
effective, optionally in combination with other pyrophosphate salts as described above, to 

35 provide at least about 0.3%, more particularly from about 0.3% to about 5%. by weight PzO/"* 
based on the weight of the total composition. In order to provide this amount of P2O7'*. 
compositions of this invention for loosening or removing plaque and/or stains from dental 
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surfaces preferably contain from about 0.02% by weight to about 1% by weight potassium 
pyrophosphate salt based on the weight of the total composition. 

Regarding the sodium alkylsulfate ingredient of the compositions of the present 
invention, the term "sodium (C8-C24) alkylsulfate" refers to any sodium (C8-C24) alkylsulfate or 
5 mixture of sodium (C8-C24) alkylsulfates. The term "alkyr, as used herein, refers to any 
hydrocarbon, either saturated or unsaturated, and either straight, branched, or cyclic. 
Reference to a specific sodium (Ce-C24) alkylsulfate, such as SLS, includes both the pure 
sodium (C8-C24) alkylsulfate as well as various grades of the sodium (C8-C24} alkylsulfate 
which contain relatively small amounts of different sodium (C8-C24) alkylsulfates. For 

10 example, the term "SLS" includes both compositions of pure SLS as well as various grades of 
SLS which can contain other sodium alkylsulfates that can have generally from 10 to 14 
carbons their alkyi portion and that can further have one or more unsaturated bonds in their 
alkyi portions. Sodium (C8-C24) alkylsulfates, such as SLS, are useful as wetting agents, 
loosening or removing debris and/or stains, in detergent compositions. When the sodium (C8- 

1 5 Cza) alkylsulfate is free from interaction with a potassium salt ingredient, as is provided by the 
present invention, a greater amount of debris and stain removal can be obtained. Examples 
of sodium (C8-C24) alkylsulfates which are useful in the present Invention include, but are not 
limited to. SLS, sodium myrlstyl sulfate, sodium palmityl sulfate, sodium stearyl sulfate, 
sodium palmitoleyl sulfate, sodium oleyl sulfate, sodium capryl sulfate, and sodium caprylyl 

20 sulfate. The aforementioned sodium (C8-C24) alkylsulfates comprise 12, 14, 16, 18, 16 (with 
one unsaturated carbon-carbon bond), 18 (with one unsaturated carbon-carbon bond), 10, 
and 8 carbons, respectively. An example of a sodium alkylsulfate having 24 carbons which 
can be used in the subject invention is sodium nervonyl acid; Preferably, the compositions of 
the subject Invention comprise SLS. 

25 Preferably, the amount of sodium (C8-C24) alkylsulfate in a composition of the present 

invention is from about 0.01% to about 10% by weight of the composition for a healthcare 
composition, from about 0.1% to about 50% by weight for a hard surface cleaner, and from 
about 0.1 to about 50% for a fabric cleaner composition. The amount of sodium (C8-C24) 
alkylsulfate of a dentifrice of the subject invention is preferably from about 0.1% to about 5% 

30 by weight of the composition. For an oral rinse, the amount of the sodium (C8-C24) 
alkylsulfate ingredient is preferably from about 0.02% by weight to about 2% by weight of the 
composition. More preferably for a hard surface cleaner, the amount is from about 1% to 
about 50%, and more preferably for a fabric cleaner from about 1 % to about 50%. 

The polar surfactant used in the compositions of the present invention can be any 

35 polar surfactant that comprises a hydrophobic portion selected from the group consisting of a 
• (Ce-Cao) alkyi group, wherein "alkyi" Is as defined above, and a polymeric silicone group. If 
the composition is for oral use or for application to skin and/or hair of a living animal, then the 
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surfactant must not cause harmful side effects to the animal when used as intended 
Determination of surfactants acceptable for such uses is known in the art. A "polar surfactant 
for purposes of this invention is a surfactant that comprises a hydrophilic group and a 
hydrophobic group. Polar surfactants can be anionic, cationic. nonionic or amphoteric. One 
of ordinary skill in the art can determine whether a surfactant is polar. 

A -polymeric silicone group" is any group that comprises repeating units which 
comprise a silicone atom. In a preferred embodiment, a polymeric silicone group comprises 
repeating -Si(R')(R^)0- units, wherein R' and R^ of each unit is independently the same or 
drfferent. and wherein each -Si(R')(R2)0- unit in the polymeric silicone group can have the 
same or different R' and/or R^ groups. R' and R^ each being a (C-Ce) alkyl. Preferably each 
R' and R^ in a polymeric silicone group is methyl or ethyl. hAore preferably, each R' and R^ is 
a methyl. 

Polar surfactants which comprise a hydrophobic portion which is a polymeric silicone 
group can include, but are not limited to. dimethicone copolyols (i.e.. ethoxylated and/or 
propoxylated polydimethylsiloxane polymers) and derivatives thereof wherein the 
ethoxylated/propoxylated portion of the compounds is derivatized such as 
polydimethylsiloxane phosphate esters. polydimethylsiloxane phosphobetaines 
polydimethylsiloxane taurates. acetylated polydimethylsiloxane copolyols and 
polydimethylsiloxane quatemium compounds. Surfactants comprising a polymeric silicone 
group are also described, among other places, in Imperante. J. et a/.. 1994. Cosmetics & 
Toiletries Vol. 108. No. 4. p. 79. and Imperante. J. et a/.. 1994. Cosmetics & Toiletries Vol. 
109. No. 3. p. 81. which are hereby incorporated by reference in their entireties. 

Some specific examples of derivatized polydimethylsiloxane copolyols are sodium 
dimethicone copolyol acetyl methyltaurate. e.g. PECOSIL^" DCT (Phoenix Chemical. Inc.. 
Somerville. NJ); dimethicone copolyol myristyl ammonium chloride, e.g. PECOSIL^'" SM-40 
(Phoenix Chemical. Inc.): and dimethicone copolyol phosphate, e.g. PECOSIL™ PS-IOO 
PECOSIL™ PS-150. and PECOSIL™ PS-200. from Phoenix Chemical. Inc.. and SILPHOS™ 
A100 (Siltech. Norcross. Georgia). As discussed above, other polydimethylsiloxane copolyols 
are known in the art and can be used in the present invention. 

In another embodiment, the polar surfactant comprises a hydrophobic portion 
comprising a (Ce-Cao) alkyl group. The (C.-C^) alkyl group can be saturated or unsaturated. 
Polar surfactants that comprise a hydrophobic portion comprising a (C6-C30) alkyl group can 
be detemriined by one of ordinary skill in the art. Examples of polar surfactants that comprise 
a hydrophobic portion comprising a (Ce-Cao) alkyl group include, but are not limited to. (Ce- 
C30) fatty acid mono and diesters of ethoxylated sort)itan such as PEG-40 diisostearate (e.g. 
EMSORB™ 2726 PEG-40 Sort>itan Diisostearate (Henkel Corporation (Gulph Mills. PA)). 
PEG-2 sorbitan isostearate. and PEG-40 sorbitan laurate: (Cs-Cao) fatty acid diesters of 
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polyethylene glycol such as PEG-175 distearate and PEG-150 distearate (e.g., LIPOPEG 
6000-DS (Lipo Chemicals Inc. (Paterson, New Jersey)); sodium salts of (C6-C30) fatty aCyl 
sarcosinates such as sodium lauroyi sarcoslnate (e.g.. HAMPOSYL^*^ L-30 (Hampshire 
(Lexington, Massachusetts)) and sodium cocoyi sarcoslnate (e.g., HAMPOSYL^" C-30 
5 (Hampshire); (C6-C30) fatty acyl esters of sarcosine acid such as lauroyi sarcosine (e.g.. 
HAMPOSYL'^'^ L (Hampshire) and oleoyi sarcosine (e.g.. HAMPOSYL™ O (Hampshire)); 
sodium salts of (C6-C30) fatty acyl taurates and methyltaurates such as sodium lauroyi taurate. 
sodium methyl cocoyi taurate (e.g., a surfactant from the TAURANOL^'^ WS series (Finetex 
Inc., Elmwood Park. New Jersey)), and sodium methyl oleoyi taurate (e.g., a surfactant from 

10 the TAURANOL^"^ M series (Finetex inc.)); (Ce-Cao) fatty acyl esters of taurine and 
methyltaurine acid; (Cg-Cao) fatty acyl betaines such as cocamldopropyl betaine (e.g., 
TEGO*^^ Betaine 2F and TEGO"^^ Betaine E (both of Goldcchmidt Chemical Corp.. Hopewell, 
Virginia)); and (Ce-Cso) fatty acyl quaternary ammonium chlorides such as dimethicone 
copolyol myristyl ammonium chloride (e.g. PECOSIL^'^ SM-40, supra). "PEG" in the 

15 foregoing examples and throughout this application is an abbreviation for ''polyethylene 
glycol". Other polar surfactants which comprise a (Ce-Cao) alkyi group can be determined by 
those of ordinary skill in the art. 

In general, polar surfactants that comprise a hydrophobic portion selected from the 
group consisting of a (Ce-Cao) alkyl group and a polymeric silicone group can be found in texts 

20 recognized in the art such as The CTFA International Cosmetic Ingredient Dictionary 
(Cosmetics Tioleterles and Fragrances Association (Washington D.C.)), which is hereby 
incorporated by reference in its entirety. 

The following procedure can. moreover, be used to screen surfactants, such as those 
ascertained from The CTFA International Cosmetic Ingredient Dictionary, above, for use in 

25 inhibiting formation of a potassium lauryl sulfate salt according to the present invention. The 
procedure is based on a three part system of surfactant. TKPP (tetrapotassium 
pyrophosphate), and SLS in water. The surfactant to be tested is weighed out Into 250 ml 
beakers in increasing increments of 0.5g: i.e., 0.5g, 1.0g. 2.0g, 2.5g, etc. 90 ml of a TKPP 
solution Is then added and the solution stirred to dissolve the surfactant. (If the surfactant 

30 being tested is itself not soluble in the TKPP solution upon visual inspection, /.e. if the solution 
appears turbid or a precipitate is observed, then other solvents, such as alcohol, can be 
included in each beaker to dissolve the surfactant). 10 ml of 4.0% SLS solution is then added 
with stirring. Since this is a ten fold dilution, the final concentration of SLS in the beaker is 
0.4%. The concentration of surfactant in each beaker is deemed equal to the number of 

35 grams of surfactant in each beaker, without taking into account the concentration of the 
surfactant as originally added to the beaker. (Each surfactant is often tested as a 30% 
concentrate). The series of solutions is allowed to stand for at least four hours. The solution 
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with the lowest concentration of surfactant that is clear is then designated the typical effective 
concentration. The typical effective concentration of the pure surfactant can then be 
calculated by multiplying the experimentally-determined typical effective concentration by the 
actual percentage of surfactant in the originally-added surfactant concentrate. 
5 In a specific embodiment, a composition of the present invention is an oral 

composition for reducing dental nerve and/or dentin sensitivity in the form of a dentifrice, for 
example a paste or a gel. Such a composition can comprise potassium nitrate in an amount 
effective to reduce dental nerve and/or dentin sensitivity when the composition is orally 
applied to a dental surface, preferably also including a soluble fluoride salt or a soluble 
10. monofluorophosphate salt in an amount effective to prevent cavities. 

In another embodiment, a composition of the present invention is an oral composition 
for removing or loosening plaque and/or stains from dental surfaces in the form of an oral 
rinse, such as a prebrushing rinse, or in the form of a dentifrice. 

A preferred dentifrice of the present invention is in the form of a gel, a "liquid gel" 
15 being especially preferred. A liquid gel refers to a gel. as defined above, of low viscosity 
rendering it suitable for rinsing. 

An oral rinse of the present invention is preferably in the form of a liquid gel or of a 

liquid. 

A specific dentifrice of the present invention for reducing dental nerve and/or dentin 
20 sensitivity comprises: 

(a) from about 1% to about 10% potassium nitrate; 

(b) from about 0.1% to about 5% SLS; 

(c) from about 0.1% to about 20% by weight of an orally-acceptable polar surfactant, 
said surfactant comprising a hydrophobic portion selected from the group consisting of a (Ce- 

25 C30) alkyl group and a polymeric silicone group; 

(d) from about 10% to about 60% by weight of an abrasive silica; 

(e) an effective amount of a soluble fluoride salt; and 

(f) an orally-acceptable aqueous vehicle; 

wherein the molar ratio of the surfactant of (c) to SLS of (b) is greater than or equal to 
30 about 1:1. 

Another specific dentifrice of the present invention is in the form of a gel and is 
especially useful for removing or loosening plaque and/or stains from dental surfaces. This 
dentifrice comprises: 

(a) from about 1% to about 10% of a soluble potassium salt selected from the group 
35 consisting of dipotassium pyrophosphate, tetrapotassium pyrophosphate, tripotassium 

pyrophosphate, monopotassium pyrophosphate, and combinations thereof; 

(b) from about 0.1% to about 3% SLS; 
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(c) from about 0.1% to about 20% by weight of an orally-acceptabie polar surfactant, 
said surfactant comprising a hydrophobic portion selected from the group consisting of a (Ce- 
C30) alkyi group and a polymeric silicone group; 

(d) from about 10% to about 60% by weight of an abrasive silica; 

(e) an effective amount of a soluble fluoride salt; and 

(f) an orally-acceptable aqueous vehicle; 

wherein the molar ratio of the surfactant of (c) to SLS of (b) is greater than or equal to 
about 1:1. 

A specific oral rinse of the present invention for reducing dental nerve and/or dentin 
sensitivity comprises: 

a) from about 0.1% to about 5% potassium nitrate; 

(b) from about 0.02% to about 2% SLS; 

(c) from about 0,1% to about 20% by weight of an orally-acceptable polar surfactant, 
said surfactant comprising a hydrophobic portion selected from the group consisting 
of a (C6-C30) alkyI group and a polymeric silicone group; and 

(d) an orally-acceptable aqueous vehicle; 

wherein the molar ratio of the surfactant of (c) to SLS of (b) is greater than or equal to 
about 1:1. 

Another specific oral rinse of the present invention especially useful for removing or 
loosening plaque and/or stains from dental surfaces comprises: 

a) from about 0.1% to about 5% of a potassium salt selected from the group 
consisting of dipotassium pyrophosphate, tetrapotassium pyrophosphate, 
tripotassium pyrophosphate, monopotassium pyrophosphate, and combinations 
thereof; 

(b) from about 0,02% to about 2% SLS; 

(c) from about 0.1% to about 20% by weight of an orally-acceptable polar surfactant, 
said surfactant comprising a hydrophobic portion selected from the group consisting 
of a (Ce-Cao) group and a polymeric silicone group; and 

(d) an orally-acceptable aqueous vehicle; 

wherein the molar ratio of the surfactant of (c) to SLS of (b) is greater than or equal to 
about 1:1. 

Flavorings can also optionally be included in the compositions of the subject 
invention. The flavoring can comprise synthetic chemicals, purified chemicals, natural 
extracts, or combinations thereof. Examples of flavorings which can be used include, but are 
not limited to, peppermint; spearmint; wintergreen; clove; cinnamon; anise; sassafras; bubble 
gum; or fruit flavoring such as lemon, orange, lime, or cherry; or combinations thereof. An 
"amount of a flavoring effective to provide flavor to a composition", for purposes of this 
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invention, means any amount at which the flavor of the flavoring can be tasted by a subject 
using the oral composition comprising the flavoring. One of ordinary skill can determine an 
amount of a flavoring effective to provide flavor to a composition by using known techniques. 
Various factors known in the art, such as for example the type of flavoring, can be considered 
5 when determining the effective amount of any flavoring. Generally, the amount of flavoring 
that is effective ranges from about 0.001% to about 0.5% of a liquid composition according to 
the subject invention, and from about 0.25% to about 5% of a paste or gel of the subject 
invention. Preferred amounts of a flavoring for a liquid range from about .01% to about 0,3% 
and for a paste or gel from about 0.5% to about 2.5%. 

10 Also provided by the . present invention are oral compositions for reducing dental 

nerve and/or dentin sensitivity which comprise particular flavorings, namely ones that do not 
comprise a substantial amount of menthol. Such compositions are useful because they do 
not aggravate sensitive dental nerves and/or dentin as much as oral compositions for 
sensitive teeth and/or gums which comprise menthol-containing ingredients. In this aspect of 

15 the invention, the ingredient which possesses activity in reducing dental nerve and/or dentin 
sensitivity may be a potassium salt, for example potassium chloride, potassium nitrate, 
potassium bicarbonate, or another potassium salt noted above as having activity in reducing 
dental nerve and/or dentin sensitivity, or it may be one or more other substances capable of 
reducing dental nerve and/or dentin sensitivity, such as strontium chloride or another soluble 

20 salt of strontium, or a soluble stannus salt. Other substances which possess activity in 
reducing dental nerve and/or dentin sensitivity are known in the art and may be used in this 
aspect of the invention. The composition can comprise a combination of ingredients that 
each reduces dental nerve and/or dentin sensitivity. An "effective amount" of the ingredient 
which possesses activity in reducing dental nerve and/or dentin sensitivity, for example 

25 potassium chloride, potassium nitrate, and potassium bicarbonate, is any amount which is 
able to reduce dental nerve and/or dentin sensitivity when the composition is orally applied to 
a dental surface. Effective amounts of ingredients that reduce dental nerve and/or dentin 
sensitivity are known in the art and generally are in the range of from about 0.1% to about 
20% by weight of the composition. A preferred amount of an ingredient that reduces dental 

30 nerve and/or dentin sensitivity is from about 0.05% to about 10%, 

A flavoring that "does not contain a substantial amount of menthoP. for purposes of 
the subject invention and unless otherwise indicated, is any flavoring that does not contain a 
sufficient amount of menthol to aggravate a sensitive dental nerve or sensitive dentin when 
used in an oral composition in an amount effective to provide flavor to the composition. A 

35 flavoring which does not contain a sufficient amount of menthol to aggravate a sensitive 
dental nerve or sensitive dentin can be determined by one of ordinary skill, for example by 
orally applying to a dental surface of a sensitive tooth a composition comprising an amount of 
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a flavoring effective to provide flavor to the composition, and determining if the composition 
aggravates the sensitive nerve or dentin of the tooth, thereby determining if the flavoring 
contains a sufficient amount of menthol to aggravate a sensitive dental nerve or sensitive 
dentin. Some flavorings are generally known in the art to contain no menthol, and such 
5 flavorings would therefore not have to be tested to determine if they can be used in the 
subject invention. Other flavorings can be prepared so as to not contain a substantial amount 
of menthol. Accordingly, the subject invention also provides a mint flavoring that does not 
comprise a substantial amount of menthol, said mint flavoring being either a dementholated 
natural mint extract or a synthetic blend. In one embodiment, a composition of the subject 

10 invention for reducing dental nerve and/or dentin sensitivity comprises a flavoring which 
contains from about 0 to about less than 0.05% menthol. Preferably the amount of menthol is 
less than about 0.01 %. 

Methods for obtaining flavorings are known in the art and any such method can be 
used to obtain a flavoring for the subject invention, provided the flavoring does not contain a 

15 substantial amount of menthol. For example, certain mints, /.e., peppermint are known to 
naturally comprise menthol, and therefore a peppermint flavoring must be either 
dementholated or synthesized by blending chemical components (excluding a substantial 
amount of menthol) in order to be useful for practicing this aspect of the subject invention. 

In one embodiment, the flavoring in the sensitivity compositions of this invention does 

20 not contain a mint flavoring. Examples of flavoring that are not mint flavorings include, but are 
not limited to, clove; cinnamon; anise; sassafras; bubble gum; and fruit flavorings, such as, 
but not limited to, lemon, orange, (ime, and cherry. 

In another embodiment, however, the flavoring in the sensitivity compositions of the 
subject invention Is a mint flavoring that does not comprise a substantial amount of menthol. 

25 Such flavorings are preferred in the sensitivity compositions of the subject invention since 
many consumers prefer mint flavorings to other types of flavorings. Some mints, such as 
speanmint, naturally do not contain menthol. Peppermint however, as discussed above, 
comprises menthol. Any peppermint flavoring, including peppermint used in a mixture of 
flavorings (for example, a blend of spearmint plus peppermint), must either be dementholated 

30 or prepared by blending chemical components before use in this aspect of the subject 
invention. 

The term "dementholated** means all or part of the menthol from a natural mint extract 
has been chemically removed. Methods of dementholation are known in the art and generally 
involve cooling the raw oil that is obtained from the mentha arvensis plant from a temperature 
35 of around 40'C to just over O'C for a period of from about ten to about fourteen days and 
separating the crystals formed during this period, which consist essentially of menthol, from 
the residual oil (see, e.g., Haarmarm & Reimer (Springfield, New Jersey). Optamint - 
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Freshness with taste to match ). Any natural mint (which naturally contains menthol, such as 
peppermint) used in accordance with the present invention so as not to unduly aggravate 
sensitive teeth must be sufficiently dementholated so as to not contain a substantial amount 
of menthol. 

5 Preferably, however, mint, including peppermint, used in a composition of the subject 

invention for reducing dental nerve and/or dentin sensitivity is synthesized by blending 
chemical components, excluding a substantial amount of menthol, i.e. it is a "synthetic blend**. 

For purposes of this invention, the term "synthetic blend" refers to a flavoring 
prepared by blending chemical components. The synthetic blend can comprise synthetic 

10 chemical components, purified chemical components, or combinations thereof. A "synthetic 
chemical" for purposes of this invention, unless otherwise indicated, means a chemical that is 
synthesized from non-natural sources. Synthetic chemicals can, however, be chemically the 
same as chemicals which are found in natural sources. A synthetic chemical can on the other 
hand be a molecule which is not found in nature. A "purified chemical" for purposes of this 

15 invention, unless otherwise indicated, is a chemical which has been substantially purified from 
a natural source such as a plant. Known methods of organic synthesis and purification can 
be used to obtain the synthetic and purified chemicals for the synthetic blends of the present 
invention. Blending of synthetic and purified chemicals to obtain flavorings which are 
synthetic blends is also known in the art. 

20 A synthetic blend for use in the subject invention can possess a naturaMike taste, for 

example a synthetic blend that has a peppermint taste; or it can possess a taste that does not 
occur in nature, for example a synthetic blend that has a wintergreen taste or an orange-mint 
taste. In general, synthetic blends, including mint flavoring which are synthetic blends, are 
more preferable than natural extracts for use as flavorings in the sensitivity compositions of 

25 the present invention. 

As used herein, unless otherwise indicated, the terms "mint", "mint flavoring", and the 
like, refer to flavorings that have a mint taste, either a natural or natural-like mint taste such as 
a peppermint taste or spearmint taste, or a mint taste that does not naturally occur such as a 
wintergreen taste. 

30 The orally-acceptable aqueous vehicle for the detergent compositions of the present 

invention can be, for example, water or a mixture of water and an orally-acceptable alcohol 
such as ethanol. An oral rinse of the present invention more specifically comprises from 
about 50% by weight to about 85% by weight of water based on the total weight of the 
composition, and. optionally, firom about 5% to about 25% ethanol. Not all compositions of 

35 this invention, including oral rinses, comprise an alcohol however, and, in same cases, such 
as in compositions for reducing dental nerve and/or dentin sensitivity, absence of alcohol is 
preferred. 



In certain compositions of the invention, especially those containing no alcohol or a 
low alcohol content, it may be desirable to include preservatives, for example benzoic acid, 
sodium benzoate. methylparaben, propylparaben, sorbic acid, potassium sorbate, or 
combinations thereof. Other preservatives known in the art to be useful in detergent 
5 compositions can be used in the compositions of the present invention. The amount of 
preservative is generally within the range of from about 0% to about 2%, and preferably from 
about 0.01% to about 1%. 

Examples of abrasives useful in dentifrices of the subject invention include, but are 
not limited to, abrasive silica such as precipitated silica or silica gels preferably having an 

10 . average particle size ranging from about 0.1 to about 50 microns. Preferred silica abrasives 
include those marketed under the tradename SYLODENT™ or SYLOID™ by the W. R. Grace & 
Co, and those marketed under the tradename ZEODENT^'^ by the J. M. Huber Corp. Other 
suitable abrasives include, but are not limited to, p-phase calcium pyrophosphate, alumina and 
calcium carbonate. Other abrasives can be used in the present invention. The amount of 

15 abrasive in a dentifrice composition ranges up to about 60% by weight, preferably from 10% by 
weight to 40% by weight. 

Oral compositions of the present invention can optionally comprise humectants, 
which can impart a moist feeling to the mouth and, in some cases, can sweeten the 
compositions. Humectants useful in the oral compositions of the present invention include. 

20 but are not limited to, edible polyhydric alcohols such as glycerin, sorbitol, propylene glycol, 
xylitol, and cyclodextrins, including their derivatives. Other humectants known in the art can 
be used in the compositions of this invention. A humectant generally is present in an amount 
. of from about 0.1% to about 30% for oral rinses and from about 10% to about 50% for 
dentifrices. If a humectant is included in an oral rinse of this invention, it is preferably present 

25 in an amount of from about 5% to about 25%. 

The oral compositions of the present invention can further comprise an effective 
amount of a soluble fluoride salt, for example sodium fluoride, potassium fluoride, or stannous 
fluoride; or a soluble monofluorophosphate salt such as sodium monofluorophosphate. An 
effective amount of a soluble fluoride salt or soluble sodium monofluorophosphate salt for a 

30 composition of the present invention is an amount that is effective in preventing cavities, 
generally an amount sufficient to provide from about 50 ppm to about 2,500 ppm fluoride ion 
to the composition; determining such an effective amount is within the ordinary skill in the art. 
"Preventing cavities" means treating the teeth so that they are less prone to cavity formation. 

Compositions of this invention can also optionally comprise thickening agents and/or 

35 binders. Typical thickening agents include, but are not limited to. xanthan gum, carrageenan. 
carboxyvinyt polymers, carbomers. cellulose gums such as carboxymethyl cellulose, cellulose 
derivatives such as hydroxyethylcellulose and silicas. Thickeners are usually present in the 
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composltions in an amount of up to about 20%. Xanthan gum is a preferred thickener for an 
oral rinse. In dentifrices, silica-based thickeners, such as SYLOX^*^ (W.R. Grace & Co., Boca 
Raton, FL). can be used. 

Examples of sweeteners that can optionally be included in the compositions of the 
5 present invention include, but are not limited to, saccharin, lactose, maltose, aspartame, 
acesulfame potassium (Nutrinova (Somerset, New Jersey, USA), sodium cyclamate, and 
polydextrose. 

Coloring agents, including those acceptable for oral use, known in the art can also be 
used in the compositions of the present invention. Generally, a coloring agent is present in a 
10 composition of this invention in an amount of up to about 0.01%. 

The compositions of the present invention can optionally contain other ingredients, for 
example fragrances, known in the art to be useful in detergent compositions for use in 
healthcare or as surface or fabric cleaners. 

The stability of the detergent compositions of the present invention at low 
15 temperatures can be determined by cooling a composition to about 35'F. storing the 
composition at such temperature for about seven days, and then evaluating the composition 
for the presence or absence of any precipitate, such as crystals or flocculated material, after 
warming the cooled composition to a temperature of about room temperature. The stability of 
the compositions of the Invention over time at room temperature can also be evaluated 
20 according to the above criterion, i.e., absence of precipitate, such as crystals or flocculated 
material. 

The following examples are provided to merely illustrate aspects of the subject 
invention. They are not intended to. and should not be construed to, limit the invention set 
forth in the claims and more fully described herein. 
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Example 1 

Eight surfactants were formulated into oral rinses (Formulations A-H) according to the 
present Invention, as indicated In the following Table 1. The amounts of ingredients in Table 
1 are weight percent, based on the total weight of the formulation. "TKPP" Is tetrapotassium 
5 pyrophosphate, and"TSPP" is tetrasodium pyrophosphate; thus, each formulation contains 
1% by weight of the pyrophosphate anion P2O7*', 75% of which is TKPP. 



Table 1 



Ingredient 


A 


B 


C 


D 


E 


F 


G 


H 


Part A: 


















Water 


60.00 


60.00 


60.00 


60.00 


60.00 


60.00 


60.00 


60.00 


Xanthan 
Gum 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


TKPP 


1.42 


1.42 


1.42 


1.42 


1.42 


1.42 


1.42 


1.42 


TSPP 


0.38 


0.38 


0.38 


0.38 


0.38 


0.38 


0.38 


0.38 


Benzoic 
Acid 


0.53 


0.53 


0.53 


0.53 


0.53 


0.53 


0.53 


0.53 


Poloxomar 
407 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


0.30 


Na 

Benzoate 


0.37 


0.37 


0.37 


0.37 


0.37 


0.37 


0.37 


0.37 


Na 

Saccharin 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


Sorbitol 
(70%) 


20.00 


20.00 


20.00 


20.00 


20.00 


20.00 


20.00 


20.00 


PartB: 


















Water 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


Alcohol 
(190 pf) 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


SLS 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


0.4 


surfactant* 


1.5 


1.5 


1.5 


1.0 


1.0 


1.0 


0.75 


0.5 


flavoring 


0.18 


0.18 


0.18 


0.15 


0.15 


0.15 


0.18 


0.18 


water 


qs 


qs 


Qs 


qs 


qs 


qs 


qs 


qs 


Total 


100 


100 


100 


100 


100 


100 


100 


100 
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*The surfactant used in each formulation was: 
Formulation A, HAMPOSYL L-30 (Sodium LauroyI Sarcosinate): 
Formulation B, EMSORB 2726 (PEG 40 Sorbltan Diisostearate); 
Formulation C. Betaine ZF (CocamidopropylBetaine/Cocamidopropyl); 
Formulation D, PECOSIL DCT (SodiumDimethiconeCopolyolAcetyl/MethylTaurate); 
Formulation E. PECOSIL SM-40 (Dimethicone Copolyol Myrlstyl Ammonium 
Chloride); 

Formulation F, PECOSIL PS-100 (Dimethicone Copolyolphosphate); 

Formulation G, TAURANOL WS (Ethanesulfonic acid, 20(methylamino)-N-Cocoacyl); 

and 

Formulation H, LIPOPEG 6000DS (PEG-1 50 Distearate). 

Formulations A-H were prepared in general according to the following procedure: 
. Part A was first prepared: Xanthan gum was dispersed in 60 wt% water and mixed 
for 15 minutes under high shear. The tetrapotassium pyrophospate, tetrasodium 
pyrophosphate, and benzoic acid were added to the Xanthan gum dispersion and the 
resulting mixture mixed for 15 minutes or until dissolved. The Poloxamer 407. sodium 
benzoate, sodium saccharin, and sorbitol were added, and the resulting mixture was then 
mixed; the resulting Part A was then mixed for 20 minutes. 

Part B was prepared next: The sodium lauryl sulfate was dissolved in alcohol and 7 
wt% water; this mixture was then mixed for 15 minutes or until the SLS dissolved. The 
surfactant* was added and the resulting mixture mixed for 10 minutes. The flavor was added 
and the resulting mixture then mixed for 10 minutes. The remaining water was added, and 
the resulting Part B mixed for 10 minutes. 

Part B was slowly added to Part A and the resulting mixture mixed for 20 minutes. 

The pH of each finished formulation was in the range of about 7.0 to about 8.0. 

The above Formulations A-H were still clear after approximately one year or more at 
room temperature. 
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Example 2 

The following Formulation I is one example of an oral rinse for reducing dental nerve 
and/or dentin sensitivity according to the subject invention. The pH of Formulation I Is within 
the range of from about 5,0 to about 7.0: 

5 

Formulation I 



Ingredient 


wt./wt.% 


Water 


60.010 


Xanthan Gum 


0.035 


Potassium Nitrate 


1.000 


HAMPOSYL^^ L-30 ( 30.0%) 


2.000 


Sodium Saccharin 


0.030 


Sorbitol (70%) 


20.000 


Aloe powder 


0.250 


Sodium salicylate 


2.000 


Disodium Phosphate 


0.025 


Monosodiurn Phosphate 


0.100 


Alcohol (190 pO 


7.000 


Water 


7.000 


SLS 


0.400 


Flavoring 


0.150 




100,000% 



Formulation I was prepared by as follows: The xanthan gum was dispersed in 60.010 wt% 
water and mixed for 15 minutes under high shear. The KNO3 was added and mixed until 
dissolved. Hamposyl L-30, sodium saccharin, sorbitol, aloe powder, and sodium salicylate 
10 were added; the resulting mixture was mixed for 20 minutes. The disodium phosphate and 
monosodium phosphate were added; the resulting mixture was then mixed for 10 minutes. In 
a separate container, the alcohol, 7.0 wt% water, SLS, and flavor were combined until the 
SLS dissolved. The alcohoi/water/SLS/ flavor mixture was added to the batch and mixed for 
15 minutes. 
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Example 3 

The following Formulation J is one example of a dentifrice according to the subject 
invention, in the form of a liquid gel. for reducing dental nerve and/or dentin sensitivity: 

Formulation J 



Ingredient wt./wt. % 

Hydroxy EthylCelluIose 1 .000% 

PEG-8 3.000 

Glycerin ( 99.5%) 10.000 

Purified Water 18.000 

Potassium Nitrate 5.000 

Sodium Fluoride 0.243 

HAMPOSYL^^ L-30 (30%) 4.000 

Xanthan Gum 0.300 

Sorbitol (70%) 35.451 

Sodium Saccharin 0.500 

SYLODENT™ 15 (thickening 8.000 
silica from W.R. Grace & Co.) 

SYLODENT^ 750 (abrasive silica 10.000 
from W. R. Grace & Co.) 

Dye(s) 0,006 

SLS (30% solution) 3.000 

Flavoring 1.500 

100.000% 



Formulation J was prepared as follows: The carboxyethyl cellulose was dispersed in 
the PEG-8 and glycerin using a mixer. In a separate container, the KNO3 was dissolved in 
the water and sorbitol and mixed until dissolved. NaF was added to the water mixture and 
mixing was continued for 25 minutes. The water/sorbitol/KNOa/NaF phase was added to the 
caroboxyethyl cellulose/PEG-8/glycerin mixture and mixed for 10 minutes. The xanthan gum 
was slowly added and mixed under high shear for 15 minutes. Hamposyl L-30. sodium 
saccharin. Sylodent 15, Sylodent 750, dyes (FD&C Blue #1 and D&C Yellow #10) were 
added; this resulting mixture was mixed until homogenous. The flavor was dissolved in the 
SLS and mixed for 5 minutes. The flavor/SLS mixture was added to the batch and mixed for 
10 minutes. The resulting gel was deaerated to remove entrapped air bubbles. 



